Hypoblast cells of chick pre-streak stage embryos invaded basement membrane analogues in vitro: implications for hypoblast layer formation.
In early chick blastodermal morphogenesis, the hypoblast layer is organized beneath the epiblast and induces an axial structure. However, the origin of hypoblast cells and the mechanism of hypoblast layer formation are poorly understood. We hypothesized that the hypoblast layer is formed by an invasive process across the basement membrane of the juxtaposing epiblast, and tested the idea in vitro. Primary and secondary hypoblast cells from embryos at various pre-streak stages were dissociated into single cells and cultured on reconstituted basement membrane gel, laminin gel or fibronectin gel in the culture medium with or without serum for 24-48 h. As a result, we found that after 24h of serum-supplemented culture, up to 35% of the hypoblast cells dissolved the gel and made holes on it. Similarly, up to 36% of the hypoblast cells showed invasiveness after 48 h in the serum-free culture. Furthermore, it was observed that Koller's sickle cells, which are regarded to be the progenitors of secondary hypoblast cells, penetrated those gels on which they were seeded. The posterior epiblast cells covering Koller's sickle were also invasive. These results suggest that the presumptive primary hypoblast cells that are known to mingle with epiblast cells invade through the basement membrane to form the hypoblast layer. Furthermore, the present results imply that invasion through the basement membrane may be involved in the formation of Koller's sickle, the anlage of secondary hypoblast.